Claims 



What is claimed is: 

1 . A slurry useful in planarizing a surface of a wafer suited for fabrication of a 
semiconductor device, the slurry comprising: 



a. 


a sulfonated zwitterion, 


b. 


an oxidizing agent, 


c. 


a liquid carrier, 


d. 


optionally, an inorganic polishing particle, 


e. 


optionally, a chelating agent, 


f. 


optionally, a secondary buffering agent, 


g. 


optionally, a passivating agent, 


h. 


optionally, surfactants, viscosity modifiers, wetting agents, lubricants, soaps, 




and the like, and 


i. 


optionally, a stopping compound. 



2. The slurry of claim 1 wherein the sulfonated zwitterion agent is selected having 
the structure: 

R 1 R 2 -N.(CR 3 R4)xS0 3 M 
where Ri and R2 may be an alkyl, aryl, hydroxide, hydrogen, a hetro atom ring, an aryl 
ring or an alkyl ring structure, R 3 and R4 may be a halogen, alkyl aryl, hydroxide, 
hydrogen, a hetro atom ring, an aryl ring or an alkyl ring structure, x can be two to four 
and M may be hydrogen, an alkali or alkaline earth metal, amine or ammonium ion. 

3. The slurry of claim 1 wherein the sulfonated zwitterion is selected from: 2-(N- 
Morpholino)ethanesulfonic acid, (3-[N-Morpholino])propanesulfonic acid, 2-[(2-Amino-2- 
oxoethyl)amino]ethanesulfonic acid, Piperazine-N, N'-bis(2-ethanesulfonic acid), 3-(N- 
Morpholino)-2-hydroxypropanesulfonic acid, N,N-Bis(2-hydroxyethyl)-2- 
aminoethanesulfonic acid, 3-(N-Morpholino)propanesulfonic acid, N-(2- 
Hydroxyethyl)piperazine-N'-(2-ethanesulfonic acid), N-Tris(hydroxymethyl)methyl-2 
aminoethanesulfonic acid, 3-[/V ,N-Bis(2-hydroxyethyl)amino]-2-hydroxypropanesulfonic 
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acid, 3-[N -Tris(hydroxymethy l)methylamino)- 2-hydroxypropanesulfonic acid, N-(2- 
hydroxyethyl)piperazine-N'-(2-hydroxypropanesulfonic acid), Piperazine-N ,N'-bis(2- 
hydroxypropanesulfonic acid), N-(2-Hydroxyethyl)piperazine-N'-(3-propanesulfonic 
acid), N-Tris(hydroxymethyl)methyl-3-aminopropanesulfonic acid, 3-[( 1,1-Dimethy 1- 2- 
hydroxyethyl)amino]-2-hydroxypropanesulfonic, acid, 2-(N- 

Cyclohexylamino)ethanesulfonic acid, 3-(cyclohexylamino)-2-hydroxy-l-propanesulfonic 
acid, 2-Amino-2-methyl-l-propanol, 3-(cyclohexylamino)-1-propanesulfonic acid, or 
mixtures thereof. 

4. The slurry of claim 1 wherein concentration of the sulfonated zwitterion is from 
0.1 g/l to about 100 g/l. 

5. The slurry in claim 1 wherein the pH varies from 2 to 1 1 . 

6. The slurry of claim 1 wherein the oxidizing agent is selected from the group 
consisting of hydrogen peroxide, cupric chloride, persulfates of ammonium, sodium and 
potassium; ferric chloride, potassium ferricyanide, nitric acid, potassium nitrate, 
ammonium molybdate potassium iodate, hydroxylamine, diethylhydroxylamine, 
OXONE, ferricyanide, ammonium ferric EDTA, ammonium ferric citrate, ferric citrate 
and ammonium ferric oxalate, urea-hydrogen peroxide, sodium peroxide, benzyl 
peroxide, di-t-butyl peroxide, peracetic acid, monopersulfuric acid, dipersulfuric acid, 
iodic acid, and salts thereof or mixtures thereof. 

7. The slurry of claim 1 wherein the concentration of the oxidizing agent is within the 
range from about 0.5% to about 15%. 

8. The slurry of claim 1 which contains inorganic abrasive particles. 

9. The slurry of claim 8 wherein the inorganic abrasive particles is selected from the 
group consisting of Si0 2 , Al 2 0 3) Ce0 2 , zirconia, calcium carbonate, garnet, silicates or 
titanium dioxide. 
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10. The slurry of claim 1 wherein no inorganic polishing particles are used in the 
slurry. 

1 1 . The slurry of claim 1 wherein a buffer is at least 0.1 g/l to 100 g/l. 

12. The slurry of claim 1 wherein the secondary buffer is an acid of ammonium, alkali 
or alkaline earth metal salt of a mono, di or tricarboxylic acid, an amino acid or 
phosphonic acid, or a nitrogen-containing zwitterion or a combination thereof. 

13. The slurry of claim 1 containing a passivating agent wherein the agent is 
tolyltriazole, mercaptobenzothiazole or benzotriazole. 

14. The slurry of claim 13 wherein the concentration of the passivating agent is within 
the range between about 0.025% and about 0.20%. 

15. The slurry of claim 1 wherein surfactants, viscosity modifiers, wetting agents, 
lubricants or soaps are used. 

16. The slurry of claim 1 wherein the temperature is from about 10°C to about 70°C. 

17. The slurry of claim 1 wherein at least one stopping compound with a polishing 
selectivity of the first metal layersecond layer is at least about 5:1 , wherein the stopping 
compound is a cationically charged nitrogen containing compound. 

18. The slurry of claim 1 wherein the liquid carrier is a non-aqueous solvent. 

19. The slurry of claim 1 wherein the liquid carrier is water. 

20. The slurry of claim 2 wherein the sulfonated zwitterions are introduced as 
ammonium or potassium salts or mixtures thereof. 
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21 . The slurry of claim 1 wherein a chelating agent is used to sequester the abraded 
metal. 

22. The slurry of claim 1 wherein the chelating agent is selected from salts of: citric, 
iminodiacetic, 2-aminoethyl phosphonic acid, aminotri(methylenephosphonic acid) 1- 
hydroxyethylidene-1, l-di-phosphonic and diethylenetri- 
aminepenta(methylenephosphonic) acids and glycine. 

23. The slurry of claim 1 wherein a wetting agent is cationic, anionic, nonioninc, 
amphoteric, fluorinated or mixtures thereof. 

24. A method of modifying a surface of a wafer suited for fabrication of a 
semiconductor device comprising the steps of: 

a. providing a wafer comprising a first material having a surface etched to form 
a pattern and a second material deposited over the surface of the first 
material; 

b. contacting the second material of the wafer with polishing pad in the 
presence of the working slurry of claim 1 ; and 

c. relatively moving the wafer or polishing pad while the second material is in 
contact with a polishing pad until an exposed surface of the wafer is planar 
and comprises at least one area of exposed first material and one area of 
exposed second material, 

wherein the slurry is comprised of: 



(a) 


a sulfonated zwitterions, 


(b) 


an oxidizing agent, 


(c) 


a liquid carrier, 


(d) 


optionally, inorganic polishing particles, 


(e) 


optionally, a chelating agent, 


(0 


optionally, a secondary buffering agent, 


(g) 


optionally, a passivating agent, 


(h) 


optionally, surfactants, viscosity modifiers, wetting agents, 




lubricants, soaps, and the like, and 
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(i) optionally, a stopping compound. 



25. The method of claim 24 wherein the polishing particles are in the composition. 

26. The method of claim 24 wherein the polishing particles are fixed on the polishing 
pad. 

27. The method of claim 24 wherein no polishing particles are used in claim 1 . 

28. The method of claim 24 wherein the polishing pad comprises a slurry and a 
polymer pad, the slurry comprising a plurality of loose abrasive particles dispersed in a 
slurry, the slurry contacting the metal layer of the wafer by the application of the 
polishing pad. 

29. The method of claim 24 wherein the first material is a dielectric material and the 
second material is a conductive material. 

30. The method of claim 24, wherein the wafer further comprises a barrier layer 
covering the dielectric material. 

31 . The method of claim 29, wherein the conductive material is a conductive metal 
selected from the group consisting of titanium, silver, aluminum, tungsten, tantalum, 
tantalum nitride, tungsten nitride, tantalum oxide, tungsten oxide, silica, copper, or 
alloys thereof. 
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